Two undescribed dimeric ArC 2 derivatives, cis-and trans-1,2-bis (3,4-dimethoxyphenyl)cyclobutane (1 and 2), one new monoterpenes esters, 2α,5β-dihydroxybornane-2-cis-cinnamate (3), along with eight known compounds, 2α,5β-dihydroxybornane-2-trans-cinnamate (4), perrottetin E (5), isoriccardin C (6), marchantin A (7), marchantin E (8), marchantin C (9), and isomarchantin C (10) were isolated from the liverwort Conocephalum japonicum. All the structures were established by extensive spectroscopic analysis. The isolated compounds 3-10 were evaluated for their cytotoxicity against the human KB cell line with IC 50 values ranging from 16.5 to 50.2 µΜ.
Compound 1, isolated as a colorless oil, has a molecular formula C 20 H 24 O 4 as determined by its HREIMS with a molecular ion at m/z 328.1679 [M] + (calcd. 328.1675) , containing nine degrees of unsaturation. The 1 H NMR spectrum (Table 1 ) displayed a 1,3,4-trisubstituted benzene ring [δ H 6.81 (d, J = 8.4 Hz, 6.78 (dd, J = 8.4, 1.8 Hz, H-6), and 6.73 (d, J = 1.8 Hz, H-2)], two methoxyl groups (δ H 3.84 and 3.86) , one methylene group (δ H 2.09 and 2.28, each m, H 2 -8), and a methine (δ H 3.44, m, H-7) . Comparing with the molecular formula of C 20 H 24 O 4 , the 1 H and 13 C NMR spectra Showed, however, only 12 hydrogen and 10 carbon signals, respectively, suggesting a symmetric structure for 1. Half of its structure was validated by the presence of 1 H− 1 H COSY correlation of H 2 -8 with H-7, together with HMBC correlations of H-6 and H-2 to C-7 (δ C 48.1). Its planar structure of 1,2-disubstituted cyclobutane system was subsequently established by a fragment ion at m/z 300 in the HREIMS spectrum [4a] . The NOESY correlations ( Figure 2 ) of H-8α/H-2 and H-8α/H-6 supported a cis relationship for 1 between the two benzene rings [4b]. Accordingly, 1 was determined to be cis-1,2-bis (3,4-dimethoxyphenyl) cyclobutane. The high similarity of NMR data of 1 and 2 permitted the assignment of 2 as an isomer of 1 with the same planar structure. The major difference between the 1D NMR data of 1 and 2 presented at C-7, suggesting that 2 might possess a different relative configuration in the four-membered ring. The NOESY correlations ( Figure 2) Table 2) resembled those of the known compound 4 [5] , with the only difference that the trans double bond in 4 (J = 16.0 Hz) was replaced by a cis one (J = 12.6 Hz) in 3.
The nine known compounds, 2α,5β-dihydroxybornane-2trans-cinnamate (4) [5] , perrottetin E (5) [6a], isoriccardin The isolated compounds 3-10 were examined for their cytotoxicity against the human KB cell line using the MTT assay [7a,7b] . As shown in Table 3 , compounds 3-10 exhibited moderate cytotoxic effects against the KB cell with IC 50 values ranging from 16.5 to 50.2 μΜ. The results are means ± standard deviation of three independent replicates. Adriamycin was used as a positive control (IC 50 value of 0.98 μM).
Experimental

General Experimental Procedures:
Optical rotations were measured with a GYROMAT-HP polarimeter. UV and IR spectra were determined on a Shimadzu UV-2450 spectrophotometer and a Thermo-Nicolet 670 spectrophotometer, respectively. NMR spectra were recorded on a Bruker Avance DRX 600 spectrometer operating at 600 MHz for 1 H NMR and 150 MHz for 13 C NMR with Me 4 Si as internal standard in CDCl 3 . The 2D NMR spectra were measured with standard pulse programs and acquisition parameters. ESIMS, HREIMS, and HRESIMS spectra were recorded on an API 4000 mass spectrometer, a Waters GCT system, and a LTQ-Orbitrap XL instrument, respectively. Silica gel Qingdao Haiyang Chemical Plant, Qingdao, China) and Sephadex LH-20 gel (Amersham Biosciences) were used for column chromatography (CC). Precoated silica gel GF 254 plates (Qingdao Haiyang Chemical Plant, Qingdao, China) were used for TLC. Spots were visualized by spraying with 10% H 2 SO 4 −EtOH followed by heating. Reverse phase prep. HPLC was performed on an Agilent 1100 system equipped with a G1310A isopump, a G1322A degasser, and a G1314 UV detector; Column: ZORBAX SB-C18 (9.4 mm × 250 mm, 5 μm). 
Extraction and Isolation:
The air-dried and cleaned plant material of C. japonicum (700 g) was extracted exhaustively with 95% EtOH under reflux. The crude extract (19.7 g) was suspended in H 2 O (150 mL) and partitioned with Et 2 O (3 × 150 mL) and n-BuOH (3 × 150 mL), successively. The Et 2 O extract (11.2 g) was subjected to a silica gel (200-300 mesh) column, eluted with petroleum ether (PE, 60−90°C)−Me 2 CO gradient system (100:0→0:100), to yield seven fractions (Fr. 1−7). Fr. 2 (0.8 g) was subjected to silica gel CC and eluted with PE−EtOAc (20:1) to yield 5 (20 mg), which were further purified by recrystallization. Fr. 3 (1.1 g) was also subjected to silica gel CC (PE−EtOAc, 100:1) and then chromatographed on Sephadex LH-20 (MeOH−CH 2 Cl 2 , 1:1) giving two subfractions (Fr. 3.1 and 3.2). Further separation of Fr. 3.2 by prep. HPLC (80% MeOH, 1.8 mL/min) yielded 1 (3 mg), 2 (1 mg), 3 (20 mg), and 4 (50 mg). Fr. 4 (3.2 g) was chromatographed on Sephadex LH-20 (MeOH−CH 2 Cl 2 , 1:1) and further purified by prep. HPLC (75% MeOH, 1.8 mL/min) to afford compound 11 (11 mg). Fr. 5 (1.3 g) was chromatographed on MCI gel (80% MeOH) to give two subfractions (Fr. 5.1 and 5.2). Prep. HPLC separation (75% MeOH, 1.8 mL/min) of Fr. 5.1 yielded 9 (60 mg) and 10 (20 mg). Fr. 5.2 was further fractionated by prep. HPLC (78% MeOH, 1.8 mL/min) to afford 8 (60 mg). Fr. 6 (1.9 g) was fractionated by repeat column chromatography on silica gel eluting with nhexane−EtOAc (15:1) or n-hexane−Me 2 CO (20:1), and finally yielded compound 6 (268 mg) and 7 (400 mg) by reversed-phase HPLC (65% MeOH, 2.0 mL/min). Bis(3,4-dimethoxyphenyl) 1,2-Bis(3,4-dimethoxyphenyl) Cytotoxicity Assay: The MTT assay was used to measure cytotoxicity in 96-well plates. After 48 h incubation, the cells were treated with the test compounds. Subsequently, 10 μl MTT (5 mg/mL in phosphated-buffered saline) was added to each well and the plate was incubated at 37°C under 5% CO 2 for 2 h. The absorbance of the solution was measured at 570 nm on a plate reader (Bio-rad, USA).
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